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PURPOSE: To control the concentration of an absorption liquid by controlling either 
of the bottom pressure or the bottom temperature of a regeneration tower so that it 
reaches a constant value, then detecting the concentration of the liquid at the 
bottom based on the measured value of either of the other pressure or the other 
temperature, and controlling the concentration of the absorption liquid circulating 
through the system based on a detected concentration. 
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CONSTITUTION: The method comprises the steps of of removing C02 in a gas by bringing 
an aqueous solution of an amine compound (e.g. monoethanolamine ) in contact with the 
gas as a C02 absorption liquid, and isolating C02 from the absorption liquid which 
has absorbed C02 in an absorption liquid regeneration tower 15. In a C02 
removal/recovery system, the bottom pressure or the bottom temperature of the 
regeneration tower 15 is controlled so that it reaches a constant value, then the 
concentration of the absorption liquid is detected at the bottom of the regeneration 
tower 15 based on the measured value of either of the other pressure or temperature, 
and the concentration of the absorption liquid circulating through the system is 
controlled based on the detected concentration. Consequently, it is possible to 
control the concentration of the absorption liquid accurately. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]ln the system which collects and removes C0 2 (carbon dioxide) 

contained in a combustion gas or synthesis gas, this invention relates to the method of 
controlling the amine compound concentration (it only abbreviates also to "lean-solution 
concentration" hereafter) in a C0 2 lean solution. 

[0002] 

[Description of the Prior Art]The technology of removing and collecting C0 2 from C0 2 content 

gas using the solution of an amine compound like alkanolamine as a lean solution is known. 
As such C0 2 content gas, synthesis gas, natural gas, a combustion gas, etc. are raised. 

[0003] 

[Problem to be solved by the invention]ln the process of removing and collecting C0 2 from the 

aforementioned gas, it cannot be overemphasized that it is preferred to control the 
concentration of the lean solution which circulates through the inside of a system to become 
fixed. Since the steam partial pressure in gas is comparatively high when processing low 
pressure gas like the combustion gas under atmospheric pressure also in said C0 2 content 

gas, the concentration of the amine compound in a lean solution tends to be influenced by 
small change of the temperature of gas. Then, if the process of removing C0 2 in a combustion 

gas is taken for an example, It consists of a process (absorption process) of mainly contacting 
a combustion gas and the lean solution which is solution of an amine compound, and removing 
C0 2 in a combustion gas, and a process (regeneration process) of heating the lean solution 

which absorbed CO in a regeneration tower, separating CO , and reproducing a lean solution. 
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The cyclic use of waste water of the reproduced lean solution is carried out to an absorption 
process. 

[0004]ln removal and the recovery system of C0 2 of such a combustion gas, it is as 

aforementioned that it is preferred from a viewpoint of the stable operation of an absorption 
process to hold the concentration of the lean solution which circulates through the inside of a 
system to constant value. The flow of the combustion gas which lean-solution concentration is 
greatly influenced by the water balance in a system, and is introduced in a system and which 
should be processed, Temperature and also a steam content, the temperature and the steam 
content in the raw gas discharged, Detecting strictly the balance of water etc. which go the 
inside of the temperature of separated C0 2 , a steam content, and other systems in and out, 

and controlling them is usually thinking, and it is possible for this to hold the concentration of a 
lean solution somewhat uniformly. It is [ a certain grade ] also possible to observe the level of 
the lean solution in the surge tank which supplies a reproduction lean solution to an absorption 
process, for example as a method of detecting the water balance situation in a system, and to 
consider it as the index of lean-solution concentration by this. 

[0005] However, however it may make water balance good, the loss by decomposition within 
the system of an amine compound, etc. will be added, and change of lean-solution 
concentration will not be avoided. Even ** samples a lean solution for this change periodically 
in the regular position in a system to a ** sake, and a change of lean-solution concentration 
with the passage of time is measured by a chemical analysis, If a high concentration amine 
compound solution will be supplied in a system if lean-solution concentration becomes lower 
than a specified value, and lean-solution concentration becomes high conversely, the actual 
condition will be supplying water in a system and coping with it. Operation is complicated, and 
also analysis takes a long time to the control method of lean-solution concentration based on 
such a chemical analysis, response time also becomes long and it cannot necessarily say it 
with what satisfaction can do. 
[0006] 

[Means for solving problem]This invention persons take an example by the actual condition of 
the control technique of the lean-solution concentration in removal and the recovery system of 
C0 2 in C0 2 content gas like a combustion gas, As a result of inquiring wholeheartedly, when 

the temperature of a regeneration tower bottom or either of the pressures is controlled to 
become constant value, either with the pressure of the other, or the measured value of 
temperature. It notes that the lean-solution concentration in a regeneration tower bottom is 
easily detectable, or that the lean-solution concentration in the position is detectable also with 
the refractive index of the lean solution in the regular position in a process system, By 
controlling the lean-solution concentration which circulates through the inside of a system with 



http://www4jpdlJnpit.gojp/cgi-bin/tranjweb_cg 12/1/1 1 



JP,06-154554,A [DETAILED DESCRIPTION] 



Page 3 of 6 



these detection value, the knowledge of said problem being solved easily was able to be 
acquired and this invention was able to be completed. 

[0007]Namely, the process of contacting the solution of an amine compound in gas as a lean 
solution of C0 2 the first of this invention, and removing C0 2 in gas, And in removal and the 

recovery system of C0 2 in the gas which consists of a process of separating C0 2 for the lean 

solution which absorbed C0 2 in a lean-solution regeneration tower, and reproducing a lean 

solution, The pressure of a regeneration tower bottom or either of the temperature is controlled 
to become constant value, The lean-solution concentration in said regeneration tower bottom 
is detected from any of said pressure or temperature, or the measured value of another side, 
Are the lean-solution concentration which circulates through the inside of a system based on 
said detection concentration the method of controlling, and the second of this invention, It is 
the method of controlling the lean-solution concentration which detects the lean-solution 
concentration in said regular position, and circulates through the inside of a system based on 
this detection concentration by measuring the refractive index of the lean solution in the regular 
position in the system through which a lean solution circulates similarly. 
[0008] 

[Function]The case where this invention is hereafter applied to the process of removing and 
collecting C0 2 in a combustion gas is explained as an example. As an amine compound used 

by this invention, C0 2 is absorbed in the state of solution, With heating, if refreshable, although 

there is no limitation in particular, (A) monoethanolamine, Diethanolamine, triethanolamine, 
methyldiethanolamine, Alkanolamines, such as diisopropanolamine and diglycol amine. 
Especially Monoethanolamine (MEA), (B)2-amino-2-methyl-1-PUSUPA Norian (AMP), 2 - 
(ethylamino)- Ethanol (EAE), 2 -(methylamino)- Ethanol (MAE), 2 -(diethylamino)- Hindered 
amine, (C) ethylenediamine (EDA), or diethylenetriamine (DETA) etc. which has alcoholic 
hydroxyl groups, such as ethanol (DEAE), can be illustrated. Although the aqueous solution 
concentration of the amine compound used as a lean solution is based also on the kind of 
amine compound, it is usually 15 to 65 weight %. In the case of a combustion gas, as for 
deC0 2 processing, under atmospheric pressure, although carried out, in order that the bottom 

of the atmospheric pressure in that case may supply a combustion gas, the pressure range 
near the atmospheric pressure of the grade on which a blower etc. are made to act is usually 
included. 

[0009]The process of the process which can apply the control method of the absorption 
concentration of this invention contacting a lean solution and a combustion gas, and removing 
C0 2 in a combustion gas, And they are removal and the recovery system of C0 2 in the 

combustion gas which consists of a process of separating CO for the lean solution which 
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absorbed C0 2 in a regeneration tower, and reproducing a lean solution. Drawing 1 in which 

the example is shown explains the control method of this invention in detail. In drawing 1 , only 
main equipment was shown and attached structure was omitted. 

[0010]ln drawing 1 , 1 a deC0 2 tower and 2 a lower filling portion and 3 A top filling portion or a 

tray, A deC0 2 tower combustion-gas feed hopper and 5 4 A deC0 2 combustion-gas outlet, 

Lean-solution feed hopper, 7, and T for 6 a nozzle and 8 a combustion-gas condensator and 9 
A nozzle, 10 a filling portion and 1 1 a humidification cooling-water-flow pump and 12 A 
makeup water supply line, A heat exchanger and 15 the lean-solution drainage pump in which 
13 absorbed C0 2 , and 14 A regeneration tower, 16 and 16' a nozzle and 17 a lower filling 

portion and 18 A regenerative heater (reboiler), As for a top filling portion and 20, a C0 2 

eliminator and 22 are a recovery C0 2 exhaust line, and a regeneration tower reflux condenser 

and the pressure control valve for which a condensator installs a regeneration tower flowing- 
back water lifeline and 25 in a combustion-gas supply blower, 26 was installed in it, and 24 
was installed in the regeneration tower overhead 27 23 a flowing-back water pump and 21 19. 
It is controlled by this valve 27 so that the pressure in the bottom of the regeneration tower 15 
becomes fixed. 

[001 1]A combustion gas is pushed in the combustion-gas condensator 8 by the combustion- 
gas supply blower 25 in drawing i 1 , Humidification cooling is contacted and carried out by the 
humidification cooling water and the filling portion 10 from the nozzle 9, and it is led to the 
deC0 2 tower 1 through the deC0 2 tower combustion-gas feed hopper 4 including saturated 

steam at the temperature with prescribed temperature. The humidification cooling water in 
contact with a combustion gas collects on the lower part of the combustion-gas condensator 8, 
and the cyclic use of waste water is carried out with the humidification cooling-water-flow pump 
1 1 to the nozzle 9. Since humidification cooling water is gradually lost by carrying out 
humidification cooling of the combustion gas, it is filled up by the makeup water supply line 1 2. 
[0012]Countercurrent contact of the combustion gas pushed in the deC0 2 tower 1 is carried 

out by the lean solution and the lower filling portion 2 of prescribed concentration which are 
supplied from the nozzle 7, absorption removal of the C0 2 in a combustion gas is carried out 

by the lean solution, and a deC0 2 combustion gas is the other side to the top filling portion 3. 

The lean solution supplied to the deC0 2 tower 1 absorbs C0 2 , usually serves as an elevated 

temperature rather than the temperature in the lean-solution feed hopper 6 for the reaction 
fever by the absorption, is sent to the heat exchanger 14 with the lean-solution drainage pump 
13 which absorbed C0 2 , is heated further, and is led to the regeneration tower 15. The heat 

exchanger 14 and the condensator 26 formed between the lean-solution feed hoppers 6 can 
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perform temperature control of a lean solution the heat exchanger 14 or if needed. 
[0013]ln the regeneration tower 15, a lean solution is reproduced with heating by the 
regenerative heater (reboiler) 8, and it is cooled by the heat exchanger 14, and is returned to 
the deC0 2 tower 1. In the upper part of the regeneration tower 15, C0 2 separated from the 

lean solution contacts the flowing-backwater supplied from nozzle 16', It is cooled by the 
regeneration tower reflux condenser 23, separates from the flowing-back water which the 
steam accompanied to C0 2 with the C0 2 eliminator 21 condensed, and is led to a C0 2 

recovery process via the pressure control valve 27 from the recovery C0 2 exhaust line 22. 

Some flowing-back water flows back through nozzle 16' to the regeneration tower 15 with the 
flowing-back water pump 20. 

[0014]On the other hand, it is heated with absorption reaction heat, the deC0 2 tower 1 is gone 

up, it is cooled on a top filling portion or the tray 3, and the combustion gas removed in C0 2 is 

drawn out of a system from the deC0 2 combustion-gas outlet 5. Cooling of the deC0 2 

combustion gas in the upper part of the deC0 2 tower 1 may use the water besides a system. 

[0015]the feature of the control method of the lean-solution concentration of this invention 
controls the pressure of the pars basilaris ossis occipitalis of the regeneration tower 15, or 
either of the temperature to become constant value -- either said pressure or temperature -- it 
is detecting the concentration of the amine compound in the lean solution in said regeneration 
tower bottom from the measured value of the other. 

[0016]The lean-solution concentration at the pressure or temperature controlled uniformly 
changes with kinds of amine compound to be used. For example, in the case of MEA solution, 
it is as being shown in drawing 2 . drawing 2 -- a gas conditioning and a fact -- creating based 
on - book (the Dow Chemical Co., 1962, 250-253 pages), taking temperature (**) along a 

horizontal axis and taking a pressure (kg/cm G) along a vertical axis -- every -- the equilibrium 
curve of MEA aqueous solution concentration is shown. MEA aqueous solution concentration 
becomes clear promptly from the temperature at that time by keeping the pressure of a 
regeneration tower bottom constant so that clearly from drawing 2 . Conversely, by keeping 
temperature constant, MEA aqueous solution concentration becomes clear also from the 
pressure at that time. Concentration is detected with the temperature and the pressure value 
which were detected by the stock-in-trade, and high concentration MEA solution or water is 
supplied in a system from the high concentration MEA solution tank which is not illustrated or a 
water tank by the control means usually used according to a difference with prescribed 
concentration. Although a supplying position in particular is not limited, the line after the exit of 
the lean-solution drainage pump 13 of drawing 1 is chosen, for example. 
[0017]The case where a pressure is made regularity is explained to an example using the 
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concrete MEA solution which controls the pressure of the pars basilaris ossis occipitalis of the 
regeneration tower 15, or either of the temperature to become constant value. The pressure of 
the pars basilaris ossis occipitalis of the regeneration tower 15 is controlled by the pressure 

control valve 27 to be set to 0.837 kg/cm G, using the 25 weight % solution of MEA as a lean 
solution, and aforementioned high concentration MEA solution or water is supplied in a system 
so that it may become 121 ** about the temperature of the bottom in that case. 
[0018]Conversely, when making temperature of a regeneration tower bottom regularity, a 
thermometric element is installed in a bottom and it is made to operate the control valve 27 by 
that cause. For example, it is made to operate so that a valve may close, when a control valve 
is opened when bottom temperature exceeds 121 **, and it falls, and temperature is controlled. 
What is necessary is just to supply high concentration MEA solution or water in a system 

according to the difference of the pressure of the bottom at that time, and 0.837 kg/cm G. 
[001 9]ln the second of this invention, it is the feature to measure the refractive index of the 
lean solution in the regular position in the system through which a lean solution circulates. 
Since temperature and C0 2 concentration are comparatively stable as a regular position just 

before the deC0 2 tower 1 of drawing 1 is supplied, for example, it is desirable. Since a 

refractive index changes with temperature, it is usually necessary to control the temperature of 
a lean solution in a measured region, or to amend with temperature. The relation to the 
concentration (horizontal axis) of MEA solution and diethanolamine solution and the 
temperature of 25 ** (77 degrees of Fahrenheit) of a refractive index (vertical axis) is shown in 
drawing 3 . drawing 3 -- said gas conditioning and a fact -- it is a figure given in 185-page 
drawing 3 .11 of - book. The control method after the refractive index was detected is the same 
as that of the case where it is based on the temperature of the above-mentioned regeneration 
tower bottom, and a pressure. 
[0020] 

[Effect of the lnvention]As stated to details above, the concentration of the lean solution in the 
system which collects and removes C0 2 contained by this invention in gas can be controlled 

now with sufficient accuracy. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A process of contacting solution of an amine compound in gas as a lean solution of 
C0 2 , and removing C0 2 in gas, And in removal and a recovery system of C0 2 in gas which 

consists of a process of separating C0 2 for a lean solution which absorbed C0 2 in a lean- 
solution regeneration tower, and reproducing a lean solution, A pressure of a regeneration 
tower bottom or either of the temperature is controlled to become constant value, either said 
pressure or temperature -- a method of controlling amine compound concentration in a carbon 
dioxide lean solution controlling amine compound concentration in a lean solution which 
detects concentration of an amine compound in a lean solution in said regeneration tower 
bottom, and circulates through inside of a system based on said detection concentration from 
measured value of another side. 

[Claim 2]A process of contacting solution of an amine compound in gas as a lean solution of 
C0 2 , and removing C0 2 in gas, And in removal and a recovery system of C0 2 in gas which 

consists of a process of separating C0 2 for a lean solution which absorbed C0 2 in a lean- 
solution regeneration tower, and reproducing a lean solution, Concentration of an amine 
compound in a lean solution in said regular position is detected by measuring a refractive 
index of a lean solution in a regular position in a system through which a lean solution 
circulates, How to control amine compound concentration in a carbon dioxide lean solution 
controlling amine compound concentration in a lean solution which circulates through inside of 
a system based on said detection concentration. 

[Translation done.] 
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